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IHHOACHUTEJIBHASA 3AIITMCKA

VYuebHblil Kypc «Anredpa v Hayajla MaTEMAaTUYECKOT0 aHAIN3a» ABJSETCS OJHUM M3 HaubOoJiee 3HaYMMbIX B IIPOTrPaMMe CPEeJHEro O0Iero
00pa30BaHus, IOCKOJIBKY, C OJHON CTOPOHBI, OH 00ECIIEYMBAET MHCTPYMEHTAIBbHYIO 0a3y /Ul U3y4eHHs] BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C
APYroii CTOPOHBI, (GOPMHUPYET JIOTHIECKOE M aOCTPAKTHOE MBIIUICHHE OOYdJalONIMXCsl HA YPOBHE, HEOOXOIUMOM JUIsl OCBOCHHUSI WH(POPMATHKH,
00111€CTBO3HAHNUS, HICTOPUH, CIIOBECHOCTH U IPYT'UX JTUCLMILIMH. B paMkax 1aHHOro yueGHOro Kypca o0yJaromuecs OBIaeBal0T YHUBEPCaIbHbIM
S3BIKOM COBPEMEHHOHN HAayKH, KOTOpast (OpMyIUpyeT CBOU AOCTIKEHHS B MaTeMaTH4YeCKOH popme.

VYueOHblil Kypc anreOpbl ¥ Hayaja MaTEMAaTHYECKOr0 aHaJIM3a 3aKJaJbIBa€T OCHOBY IS YCIIEIIHOTO OBJIAJACHUS 3aKOHaMHU (DU3MKH, XUMHH,
OMOJIOTHH, TIOHUMAHUS OCHOBHBIX TEHACHIMH pa3BUTUS SKOHOMHMKH M OOIECTBEHHOW >XH3HH, MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX
U(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIB30BaTh UX IS JAalbHEUIIEr0 00pa3oBaHHS M B IOBCETHEBHON XH3HH. B TO Ke
BpeMsl OBJIaJICHHE a0CTPAKTHBIMU U JIOTHYECKH CTPOTMMHU KOHCTPYKLUSAMH aareOpbl 1 MaTeMaTHUECKOro aHalu3a pa3BUBACT YMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHMHHOCTB, JOKa3bIBaTh YTBEPXKIEHHUS C MOMOIIBI0O MHIYKIUU U PacCyXIaThb JEAYKTUBHO, HCIOJIb30BAThH
0000111eHNe ¥ KOHKPETU3allnio, abcTparupoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTHUYECKOE MBIIICHUE.

B xone u3ydeHus yueOHOro kypca «Aisrebpa ¥ Hadyajga MaTeMaTHMYECKOrO aHalIM3a» OOydaroluecs IOJIy4arOT HOBBIH OIBIT PELICHUs
NPUKIAJHBIX 3a/1a4, CAMOCTOSTEIbHOIO IMOCTPOEHUSI MAaTEMATUYECKUX MOJIENEH peallbHbIX CUTYallMid, MHTEPIPETAli MOJYyYeHHbIX PELICHUH,
3HAKOMSTCS ¢ IPUMEPAMU MaTeMaTHUECKUX 3aKOHOMEPHOCTEW B IPUPOJIE, HAYKe U UCKYCCTBE, C BBIIAIONIMMHUCS MAaTEMaTHIECKUMHU OTKPBITHSIMHA
U MX aBTOPaMH.

VYueOHbIii Kypc 00JamaeT 3HAYMTENBHBIM BOCIHTATENFHBIM IIOTCHIMAIIOM, KOTOPBIA pealn3yeTcs Kak dYepe3 YJeOHBIH Mmarepuad,
CHOCOOCTBYIOIIMN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U yepe3 crelupuKy yueOHO! esATelIbHOCTH, TpeOyromel NpoJoKUTeIbHON
KOHIIEHTPALlMU BHUMAHUs, CAMOCTOSTEIbHOCTH, aKKYPAaTHOCTU M OTBETCTBEHHOCTH 3a MOJYYESHHBIH pe3yibTar.

B ocHoBe MeToMKHM 00ydeHus anreOpe n HayallaM MaTeMaTHYeCKOT0 aHaJi3a JISKUT JIeATEIIbHOCTHBIN TPUHIIAIT O0yICHHSI.

B cTtpykType yueOHOro kypca «Anredpa M Hadajga MaTeMaTHYECKOTO aHajIM3a» BBIJEIEHBI CIEAYIOIINE COAEpPKATEIbHO-METOANYECKUE
nuHuM: «Yucna u BeraHCcIeHU», «DPyHKIMK U rpadukm», «YpaBHEHUS U HepaBeHCTBay», «Havana maremaTndeckoro aHammsa», «MHOXXeCTBa U
joruka». Bce ocHOBHbIE cOzepKATEILHO-METOIMYECKUE JTMHUM M3Y4YaloTCsd Ha MPOTSHKEHUU JIBYX JIET 00y4eHMsI Ha YpPOBHE CpPEJAHEro OOIIero
00pa30BaHusl, €CTECTBEHHO JOMOJHSASA APYT Jpyra U IMOCTENEHHO HAChIIasCh HOBBIMU TeMaMH M pasjenamu. [laHHbIM yueOHbII Kypc sBIseTCS
MHTETPATUBHBIM, TIOCKOJIKY O0BEIUHIECT B ce0e coaepKaHue HECKOJIbKUX MAaTeMaTHYeCKHX JUCLUMIUIMH, TAKUX KaK anreOpa, TPUTOHOMETpPHUS,
MaTeMaTUYeCKUN aHaJIu3, TEOpHs MHOXKECTB, MaTeMaTHyeckas Jiornka u apyrue. Ilo Mepe Toro kak oOyuaromuecs OBIaJeBarOT BcE Ooiiee
IIMPOKUM MAaTEeMAaTUYECKUM aIlliapaToM, Y HUX MOCIIeI0BaTeIbHO (DOPMUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTh MAaTEMAaTHUECKYIO MOJIEIb
peaNbHON CUTyalluu, IPUMEHATh 3HaHMs, MOJYYEHHbIE MPH H3YUYEHUU Y4eOHOro Kypca, Ui PEUIeHUs CaMOCTOSITENbHO CHOPMYIUPOBAHHOMN
MaTeMaTH4eCKOH 3a/1auH, a 3aTeM UHTEPIPETUPOBATh CBOI OTBET.

ConepxaTenpHo-MeTOAMYeCKast JUHUSA «Yucaa ¥ BBIYMCICHHUS» 3aBepliaeT (OPMHPOBAHUE HABBIKOB HCIOJIB30BAHUS JEHCTBUTEIBHBIX
9uceN, KOTopoe ObUIO HAa4YaTo Ha YpOBHE OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpemnHero o0imiero oOpa3oBaHUsi 0c000€ BHHUMAaHHE
ynensiercs (pOpMHPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIYMCICHHUH, BKIIOYAIOUIMX B ce0sl MCIOJIb30BAHME pa3IMuYHBIX (HOpM 3amMCH 4HUCIA,



yYMEHHUE JenaTh IPHUKHUIKY, BBIIOJHATH HPUOJIMKEHHBIE BBIUMCICHUS, OLEHUBATh UHUCIIOBBIC BBIPAXXEHUs, paboOTaTh € MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMBbIE OOY4YalONIMMCS MHOXECTBAa HATypalbHBIX, IEJbIX, PAlMOHAIBHBIX W JCHCTBUTENBHBIX YHCENl JONOJHAIOTCS
MHOKECTBOM KOMIUIEKCHBIX Uucel. B Kaua10M U3 3TUX MHOXECTB pacCMaTpPHUBAIOTCS CBOMCTBEHHbBIE €My cllelM(HUecKHUe 3a/1audl U OIlepalu:
JiefleHNe Halleno, ONEePHUPOBAHHME OCTATKAMU HA MHOXKECTBE ILIEJbIX YHCEN, OCOOBble CBOMCTBAa paIMOHAJIBHBIX U HpPPALMOHAIBHBIX YHCEl,
apu(METHYECKUE OIEpalnd, a TaKkKe HW3BJICUYCHUE KOPHS HATypaJbHOH CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX 4YHcel. bmaromaps
[0CJIeI0BATEIbHOMY PACIIMPEHUIO KPYra HCIHOJIb3YEMBIX UUCENl M 3HAKOMCTBY C BO3MOXKHOCTSMHU HMX NPUMEHEHUS JJIS PEIEHUs pa3iIHyHbIX
3amad (opMupyercs IMpelcTaBIeHHE O €AMHCTBE MATeMAaTHKH KaK HayKM M €€ poild B IMOCTPOCHHM MOJENeH pealbHOro MHpa, LIHPOKO
UCTIOJB3YIOTCSl 0000IIEHNE U KOHKPETU3AIIHS.

JIluans «YpaBHEHUS U HEPABEHCTBA» pealnu3yeTcs Ha MPOTSHKEHUH BCEro 0Oy4eHHUsl Ha YpOBHE CpEAHEro o01iero oopa3oBaHus, MOCKOJIbKY
B KaxJoM paszeine [Iporpammsl mpeaycMOTPEHO peLIeHHe COOTBETCTBYIOIIMX 3aaady. B pesynbraTe oOydaromiyecs OBIAAEBAIOT Pa3IMYHBIMU
METOJaMM PELICHHs PALMOHAIBHBIX, UPPALMOHAIBHBIX, [I0KA3aTENIbHBIX, JOrapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUI, HEPABEHCTB U
CHCTEM, a TaKXe 3a/ay, COoJAepKalluxX napamerpbl. [lomyuyeHHblE YMEHHs IIUPOKO MCIONB3YIOTCA MPHU HUCCIETOBAHUM (YHKUIUN C MOMOUIBIO
MPOU3BOJIHOM, MpPU pPEIICHHHM TPHKIAAHBIX 3aJad W 3a7ad Ha HAaXOXJCHHWE HaWOONBIIMX W HAMMEHBIIMX 3HAauYeHUH QyHKuuu. [lanHas
coJiepxKaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (pOpMUPOBAHME YMEHUI BBINOIHATE pacd€Thl 0 (GopMysnaM, NpeoOpa3oBaHus pallMOHAIbHBIX,
UppalMOHANIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TaKKe BBIPAXKEHHUH, COAEp)KalIUX CTENeHH U JorapudMmsbl. brarogaps u3ydeHuro
anredpanvyeckoro MaTepuana NpoOUCXOAUT JalbHENIEe Pa3BUTUE AITOPUTMUUYECKOIO U aOCTPaKTHOTO MBILUIEHUS 00y4aromuxcs, (popMHupyroTcs
HaBBIKU JEAYKTHUBHBIX PacCyXIEHHH, pab0Tbl C CUMBOJIBHBIMU (pOpMaMu, IpeACTaBICHUs 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BUJI€ PABEHCTB U
HEpaBeHCTB. Aunrebpa mnpemynaraetT >(QQeKTHBHbIE HHCTPYMEHTHI JI PEIIECHHs MPAKTHUYECKUX M €CTECTBEHHO-HAy4YHBIX 3a/1a4, HarjsaHO
JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

ConeprxaTenbHo-MeToAnYeCKast TMHUSA «DYHKIUHM U rpadUKI» TECHO MEepeIuieTaeTcsi ¢ APYruMH JIMHUSAMHU y4eOHOTro Kypca, HOCKOJIBKY B
KaKOM-TO CMBbICIE 3a7aéT IIOCIIEJOBATEIbHOCT, H3YYEHHUs Marepuana. V3ydeHue CTEneHHOH, IOKa3aTeabHOH, JorapugMHUYecKol W
TPUTOHOMETPUUYECKUX (YHKIMH, UX CBOWCTB M IpadUKOB, MCIOJIb30BaHUE (DYHKIMHA Ui pelieHus 3aJad W3 APYyrux y4yeOHbIX NMPEIMETOB U
peasbHOM KHU3HHU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM aHAJIM30M, TaK U C PELICHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Gonblioe BHUMaHHUE
ynensiercs GOpMUPOBAHUIO YMEHUS BBIpaXKaTh (POpMysIaMH 3aBUCUMOCTH MEXKIY Pa3IMYHBIMUA BEIMYHMHAMH, UCCIIEI0BATh TOTy4YeHHbIE (PYHKIINH,
CTPOUTH UX Tpaduku. Marepuain 3Toi coaepkaTeabHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HaBBIKOB, TO3BOJISIOIINX BBIPAXKATh 3aBUCUMOCTH
MEXIy BEJIMYMHAMU B pa3IMyHOM Qopme: aHanuTH4YecKoW, rpaduyeckor u cioBecHOHM. Ero wusydyeHume crnocoOCTBYeT pa3BUTHUIO
AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTU K 000OIIEHUIO U KOHKPETHU3AIUH, UCTIOIb30BaHUIO aHAJIOTUH.

ConepxatenpHast nuHMA «Hadanma maremaTHyeckoro aHajin3ay IMO3BOJISIET CYHIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTH4eCKHX, Tak U
NPUKIIAJHBIX 33]1a4, JOCTYIMHBIX 00yYaroImuMCs, TaK KaK Yy HUX MOSBISAETCS BO3MOXKHOCTh CTPOUTH I'paUKU CIOKHBIX (PYHKIUHI, ONpeaensiTh ux
HauOOJIbIINE U HAaUMEHBIINE 3HAYEHMs, BBIYMCIATH IUIomann (uryp u oObEMBI Tell, HAXOJUTh CKOPOCTH M YCKOpeHHus mpoueccoB. [laHHas
coJlep)KaTesbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH IOCTPOEHHUS MAaTEMaTHMUECKHX MOJIEIEH pealbHbIX CUTYallMH, MO3BOJIIET HAXOJIUTh
HaWIy4lllee pPelleHUEe B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBbHO-3KOHOMMUYECKHX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMM MaTEMaTHYECKOT0 aHaJIn3a
CIOCOOCTBYET Ppa3BUTHIO a0CTPAaKTHOro, (OPMaJIbHO-JIOTUYECKOIO U KpPEaTHMBHOI'O MBIIUIEHUS, (OPMUPOBAHMIO YMEHUH paclo3HaBaTh



IIPOSIBICHUS] 3aKOHOB MaTEMAaTUKU B HayKe, TEXHHKE M HcKyccTBe. OOyuaromuecss y3HaOT O BBLAAIOIIMXCS pe3yJbTaTax, IMOJYYEHHBIX B XOJ€
Pa3BUTH MAaTEMAaTUKU KaK HAyKd, U 00 UX aBTOpaXx.

CopepxarenbHo-MeToInYecKas TUHUS «MHOXKECTBA U JIOTHKa BKIIIOYAET B C€Os 3JIEMEHTHI TCOPUU MHOKECTB U MAaTEMaTUYECKOM JIOTUKH.
TeopeTnko-MHOKECTBEHHBIE MIPECTABICHNUS TPOHU3BIBAIOT BECh KYPC LIKOJBHOW MaTeMaTUKU M INpe/jiaraloT Haubosee YHUBEPCANbHBIN S3bIK,
O0BEIMHSIOMNN BCE pa3lesibl MaTeMAaTUKU M €€ MPHUJIOKECHUH, OHU CBS3bIBAIOT pa3Hble MAaTEMAaTHYECKUE NUCHUIUIMHBI M MX TPUIOKEHUS B
enuHoe 1enoe. [103ToMy BayKHO AaTh BO3MOYKHOCTh 0OY4YaroLEMYCsl IOHUMATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHON MaTeMaTHKH U
UCIIOJIb30BaTh €0 AJI BBIPAKEHUS CBOMX MbICIEH. /[pyruM BaskHbIM NMPU3HAKOM MAaTEMaTHKU KaK HAyKU CIIeIyeT NPU3HAThb CBOMCTBEHHYIO €M
CTPOTrOCTh OOOCHOBAaHUM U CJIEIOBAaHUE OIpPEACHEHHBIM IPaBUIIAM IOCTPOEHUS J0KA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTAaMU MaTEeMaTHYECKOMN
JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOIO MBINUIEHUS! 0OYy4YarOUIMXCsl, TO3BOJISIET UM CTPOUTh CBOM PACCYXkJIEHUS HA OCHOBE JIOTMUECKUX
npaBui, GOPMUPYET HABBIKM KPUTUYECKOT'O MBIIICHHS.

B yuebHOM Kypce «AureOpa M Hayajga MaTeMaTHYECKOIO aHAJIN3a» MPUCYTCTBYIOT OCHOBbI MaT€MaTHYECKOI'O0 MOJEJIUPOBAHUSA, KOTOpPbIE
NPU3BaHbl CIIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIENIeH pealbHbIX CHUTYallMi, MCCIENOBAHUSA ATUX MOJETEeH ¢ MOMOIIBIO
ammapara anreOpbl 1 MaTeMaTHYECKOTO aHAIN3a, HHTEPIPETALUH TTONYUYCHHBIX Pe3ylbTaToB. Takue 3alaHusl BIUICTEHBI B KaXIbIi U3 Pa3JesioB
IIPOrpaMMBbl, IIOCKOJIBKY BECh MaTepHall y4eOHOro Kypca IIMPOKO MCIOJB3YETCs JJs peIleHUs NMPUKIAAHBIX 3aaad. [lpu permieHun peanbHbIX
NPAaKTUYECKUX 3a/ay OoOydarolyecs pa3BHBAaIOT HAOJIIOAATENbHOCTb, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIb30BATH
aHaJIOTHI0, 0000IaTh U KOHKPETU3UPOBATH MpodiieMy. JleaTenbHOCTh 1o (hOpMUPOBAHUIO HABBIKOB PEIICHHUS IPUKIIAIHBIX 3a7ad OPTaHU3yeTCs B
npolecce U3y4eHus BceX TeM yueOHOro Kypca «Anredpa u Hayajla MaTeMaTHYeCKOr0 aHaJIu3ay.

Ha u3ydenue ydye6HOrO Kypca «Anredpa M Hayajga MaTeMaTHYECKOTO aHalu3a» OoTBOAUTCS 272 yaca: B 10 kiacce — 136 vacoB (4 yaca B
Heneno), B 11 kmacce — 136 yacoB (4 yaca B HE/ICIIO).



COIEP)KAHUE OBYYEHUA
10 KJIACC

Yucisia 1 BbIYUCICHUSA

Paronaneueie yrcna. OOBIKHOBEHHBIE U JECSATUYHbBIE JAPOOH, MPOLEHTHI, OECKOHEUHbIE Nepuoandeckue npoou. [lpumenenne npodei u
IIPOLICHTOB JIJISl PEIICHMSI IPUKIIAIHBIX 3a/1a4 U3 Pa3JINYHbIX OTpaciiell 3HAHUHM U peabHOM KHU3HU.

JlelicTBUTENbHBIE YKcia. PaliMoHanbHble U MppalMOHaIbHbIe Yuciaa. ApUpMETUYECKUE ONepaltu ¢ AeHCTBUTEIbHBIMU YUCIaMu. Moayib
JeMCTBUTENFHOIO YHCIa U ero cBoicTBa. [IpubnmkEHHbIE BEIUMCIICHUS, TPaBUiIa OKPYTTICHHS, TPUKU/IKA M OIICHKA Pe3yiibTaTa BEIYUCICHUH.

Crenensp ¢ 1enbiM noka3areneM. bunom HoptoTona. Mcnonb3oBanue nogaxopasieid Gopmbl 3alUCU JEHCTBUTEIbHBIX YHCEI JUISl PEIleHUs
IIPAKTUYECKHX 3aJa4 U IPEICTABJICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HAaTYPaJbHOM CTENIEHH U eT0 CBOICTBA.

Crenens ¢ paMOHAIBHBIM ITOKA3aTEIEM U €€ CBOMCTBA, CTEIICHD C ACHCTBUTEIBHBIM IIOKA3aTEIEM.

Jlorapugm uucna. CoiictBa norapudma. JlecaTuunble U HaTypaIbHbIE JIOTapU(PMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIOBOT0 apryMeHTa. ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YMCJIOBOIO apryMEeHTa.

YpaBHeHMsI M HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIBHBIC ypaBHEHHS M ypPaBHEHHS-CIIECICTBUS.
HepaBeHcTBO, pelieHne HEpaBeHCTBaA.

OCHOBHBIE METOJIbl PELICHHS LENbIX U JPOOHO-PAllMOHATILHBIX YPaBHEHUH M HEPaBEHCTB. MHOIOWIEHbI OT OJJHON MepeMeHHOU. [leneHue
MHOTO4JIEHa Ha MHOTOWIeH ¢ octaTkoM. Teopema be3y. Muorounens ¢ nensiMu kodpdunmentamu. Teopema Buera.

ITpeoOpa3oBaHus YNUCIOBBIX BBIPAXKEHUH, COACPIKALINX CTENICHU U KOPHH.

HppanuonanpHele ypaBHeHUs. OCHOBHBIE METObI PELLIEHUS UPPALMOHAIBHBIX YPABHEHUH.

IToka3arenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPABHEHUH.

ITpeoOpa3oBanue BeIpaKEHUH, COACPIKALIUX JIOTAPU(MBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOBI PEIICHUS JIOTapU(MUUECKUX YPaBHEHHH.

OcHoBHble TpuroHomerpuueckue Gopmynsl. I[IpeoOpa3zoBaHue TPUrOHOMETPUUECKUX BBbIpaXKEHUN. PellleHne TpPUrOHOMETPUUECKHUX
YPaBHEHUM.

Pemenue cucteM NUMHENHBIX ypaBHEHMM. MaTpuia cucTeMbl JUHEUHBIX ypaBHEHHUH. OnpeaenuTens MaTpulbl 2X2, ero reoMeTpuIecKuil
CMBICI M CBOWCTBA, BBIYMCIECHUE €r0 3HAYEHUS, NPUMCHEHHE OIPENCIUTEN Ul PEIICHUS CHCTEMbl JIMHEWHBIX YpaBHEHHMH. Pemenue
IIPUKJIAIHBIX 3aJa4 ¢ IOMOIIBIO CUCTEMBI TMHENHBIX ypaBHEeHUN. MccnenoBanne mocTpoeHHONW MOJIEH C TOMOIIBIO0 MAaTPHULL U OIIPEIEITUTEINEH.



IlocTpoeHHEe MaTeMAaTHYECKUX MOJEIEH pPEaJbHOM CUTyallud C IIOMOIUBIO ypaBHEHMM W HepaBeHCTB. IIpuMeHeHue ypaBHEHHI H
HEPaBEHCTB K PEIICHUIO MaTEeMAaTUYECKHX 3a/1a4 U 33724 U3 pa3InyHbIX 00JacTell HAYKH U peasbHOM KHU3HH.

DOyHKIUHA U TPa@UKH

OyHkius, crnocoObl 3amaHud (yHkuuu. B3aumuo obOpatHble (yHkumu. Komnosumms dynkumid. I'paduk dyHkumn. DnemeHTapHbIE
npeoOpazoBanus TpapuKoB QyHKIUH.

OO6macth ompeneneHUss W MHOXKeCTBO 3HaueHud ¢GyHkumd. Hymm dyakmum. [IpomexyTku 3HaKOMOCTOSHCTBA. UETHBIE W HEUYETHBIC
¢ynkuuu. [lepuoanueckue Gpynkuuu. IlpomexyTku MOHOTOHHOCTH (DYHKIIMU. MakCUMyMbl U MUHUMYMBI GyHKIMK. Hanbosblee 1 HauMeHbIIee
3HaueHUs! QYHKIMH HA IPOMEXKYTKE.

Jlunetinas, KBagpaTuuHas U IpOOHO-TMHEHHAs] GYHKITMU. DJIEMEHTApHOE MCCIIeIOBAaHNE U TTIOCTPOEHUE WX TPa(UKOB.

CrenenHas (yHKUMS C HaTypaJbHBIM M LENbIM NokazatesneM. E€ cBoiictBa u rpaduk. CoiicTBa U rpaduk KOpHsS N-OH CTENEHU Kak
(GbyHKIIMM 00paTHOM CTEMEHU C HATypaJbHBIM MOKA3aTEIIeM.

ITokazarenbHas u norapudmudeckas GyHKIMHU, UX cBOMCTBA U rpaduku. Mcnonb3oBanue rpagukoB (yHKIMN 1715 peIIeHUs] ypaBHEHHH.

TpuronoMmerpudeckas OKpy>KHOCTb, OTIpeIeJIEHIE TPUTOHOMETPUIECKIX (QYHKITUI YHUCIOBOTO apryMeHTa.

@OyHKIMOHAJIBHBIE 3aBUCUMOCTH B PEAJIbHBIX IPOIECcCax U ABICHUAX. I’ papuKu peaabHbIX 3aBUCUMOCTEH.

Havasa maTeMaTH4eCKOro aHajamu3a

[TocnenoBarenbHOCTH, CHOCOOBI 33JaHUS IOCIENOBAaTeNbHOCTEH. MeToa MareMaTHuecKOW WHAYKUHMH. MOHOTOHHBIE U OTrpaHUYEHHBIE
1ocJe10BaTeabHOCTH. McTOpus BOSHUKHOBEHHS MaTEMATHYECKOI0 aHAIN3a KaK aHan3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U TeoMmeTpuyeckas Iporpeccu. beckoHeuHo yObIBaromiass reoMmerpudeckas mnporpeccusd. Cymma OeCKOHEUHO
yOBIBaroIIel TeOMEeTpHUYECKON mporpeccuu. JIMHEWHBI W AKCIOHEHIMAIBHBIH pocT. Yncno e. @opMyra CIOKHBIX MPOLEHTOB. Vcmonp3oBanue
IIPOrPECCUN JISl PELLEHUS pealbHbIX 3a/1a4 IPUKJIAJHOIO XapakTepa.

HenpepbiBable GYyHKINU U UX CBOKWCTBA. TOUKM pa3pbiBa. ACUMITOTHI rpadukoB ¢pyHkumii. CBoicTBa (HYHKIHMI HENPEPHIBHBIX HAa OTPE3KE.
Metoa UHTEpPBAJIOB TSI pellieHus1 HepaBeHCTB. [I[puMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMM 711 pEIICHUS 3a/1a4.

IlepBas u BTOpas npousBoaHble GyHKIMU. OnpeaeseHue, reoMeTpuuecKuil 1 (U3NIECKU CMBICT TPOU3BOIHON. Y paBHEHUE KacaTelbHOU
K rpaduKy QyHKIHH.

[TpousBoaHbIe A1eMeHTapHBIX GyHKIMHA. [Ipor3BOIHAS CYMMBI, MPOU3BEICHHSI, YACTHOTO U KOMITO3HUIINH (PYHKITUH.

MHoskecTBa H JIOTHKA

MHoecTBO, omnepaluy HajJ MHOXXECTBaMU M UX cBoiicTBa. [luarpammel Oiinepa—BenHna. IIpumeHeHHE TEOpETHKO-MHOKECTBEHHOTO
ammapara JJisl OIIMCaHUs peabHbIX MPOLIECCOB U SIBICHUI, IPU PELICHNUH 33/1a4 U3 JPYTruX y4eOHbIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEMAaTHIECKOT0 0OBEKTA, CIEICTBHE, 10KA3aTEILCTBO, PABHOCUIIbHBIC YPAaBHEHHS.



11 KJIACC

Yucaa u BbIYUCTICHUSA

HarypanbHble u nenble yucia. [IpuMeHeHue MPU3HAKOB JAETUMOCTH LEJIBIX 4YHucels, HauOonbiui oOmuid aenutens (nanee — HOJM) u
HauMeHbIee obuee kpatHoe (nanee — HOK), ocratkoB no Mmoaymto, anropurma EBkiinaa s pemieHus 3aa4 B LEeNbIX YUCIaX.

KommnekcHble uncna. Anredpandeckas M TPUTOHOMETpUYecKas (OPMbI 3alUCH KOMILIEKCHOTO yucia. ApupMeTHYecKHe Oonepaunuu ¢
KOMIUIEKCHBIMH uuciaaMu. M300pakeHre KOMIUIEKCHBIX YHCeN Ha KoopAuHATHOW miockocTH. dopmyna Myaspa. Kopuu n-oii creneHu u3
KOMILIEKCHOTO yHcia. [IpuMeHeHne KOMIJIEKCHBIX YUCeN I peleHns GU3NIECKUX U T€OMETPHUECKUX 3ajad.

YpaBHeHNSI 1 HEPABEHCTBA

CucremMa ¥ COBOKYIHOCTh YPaBHEHUH 1 HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUA. PaBHOCHIIbHBIE HEPaBEHCTBA.

OT06op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C IIOMOILIbIO TPUTOHOMETPUYECKON OKpYKHOCTH. PelieHue TpUrOHOMETPUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TTOKA3aTENIbHBIX U JIOTapU(MUYECKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELICHUS CHCTEM M COBOKYIHOCTEH palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTeJIbHBIX M JOTapUPMHUECKUX
YPaBHEHUM.

VY paBHEHHUs, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.

[lpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTEeMaTHYECKUX 3aJad M 3a7ad M3 pa3IMyHbIX 00JIacTeil HAYKU M peabHON
KU3HU, HHTEpIpEeTalus MOJyYeHHbIX PE3YJIbTATOB.

DyHKUUM U TPapuKu

I'padux xommozunmu ¢pyHkuuit. ['eomeTprudeckne oOpas3pl ypaBHEHHH U HEPABEHCTB HA KOOPAMHATHON TUIOCKOCTH.

Tpuronomerpudeckue (yHKINHU, UX CBOMCTBA U TpaQUKH.

I'paduueckue MeTOIbI pellieHUs ypaBHEHUH 1 HepaBeHCTB. [ paduueckre MeToIbl pelieHHs 3a1a4 ¢ IapaMeTpaMu.

Hcnonp3zoBanue rpadukoB GyHKIUHN U1l UCCIEOBAHMS IPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIE BOZHUKAIOT MIPU PELIECHUH 3a]a4 U3 JIPYrux
y4eOHBIX PEAMETOB U PeaIbHOM KU3HHU.

Havana maTeMaTH4eCKOro aHajaimu3a

ITpumeHeHne NpPOU3BOAHOM K MCCIIEOBAHUIO (DYHKIMI HA MOHOTOHHOCTh U 3KcTpeMyMbl. HaxoxkaeHue HauOoJbIIero M HaMMEHBIIEro
3HAYeHU HETIPephIBHOM (DYHKIIMK Ha OTpe3Ke.

[IpumeHeHne npON3BOMHON I HAXOKICHUS HAWIYYIIEro pelIeHUs B MPUKIAJHBIX 3a/adax, /Uil ONpPENESICHUs CKOPOCTH M YCKOPEHMS
npoliecca, 3alaHHOro (GopMyIIoi WK rpauKoM.



IlepBooOpazHasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. [lepBooOpasHble neMeHTapHbIX (yHKLUH. [IpaBuiaa HaxoXx1eHUs 1epBOOOPa3HBIX.

Wurerpan. ['eomerpuueckuil cMbpica uHTerpaina. Beraucienue onpeaenéHHoro nurerpaia mno gopmyne Hetorona-Jleitbnuma.

[IpumeHeHne uHTerpaa 1 HaX0XASHUS TUIoIaiel IIOCKUX GUryp U 00bEMOB reOMETPUUECKHX Tell.

[Mpumepsr pemenuit nuddepeHInanbHbIX  ypaBHEHMA. Marematudeckoe MOAETUPOBAHUE PpEAIbHBIX MPOLECCOB €  MOMOIIBIO
mudQepeHraIbHbIX YPaBHEHUH.



INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS YYEBHOI'O KYPCA «AJI'EBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIVBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O OBII[EI'O OEPA30BAHUS

JIMYHOCTHBIE PE3YJIbTATbHI

1) rpakIaHCKOr0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKMAAHCKON TMO3WIMUA OOYUYAIONMIETOCs KaK AaKTUBHOTO M OTBETCTBEHHOTO UYJIEHA POCCHIMCKOTO O0OIIecTBa,
MpEeJICTaBICHUE O MATEMAaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SABICHUH, IPOLEAYDP I'PaXKAaHCKOTO 00IIecTBa (BHIOOPHI,
OTIPOCHI U IPYTO€), YMEHHUE B3aUMOJICHCTBOBATh C COI[MAILHBIMA UHCTUTYTAMHU B COOTBETCTBHUH C UX (YHKIUSIMU M Ha3HAUCHUEM;

2) NaTpUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW HACHTUYHOCTH, YBXKEHHUS K MPOILJIOMY U HACTOSIIEMY POCCHICKONW MaTeMaTHKH,
LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCUNCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOW IIKOJIbI, HCIIOJIBb30BAHUE ITUX JOCTUKEHHIN
B IPYrUX HayKax, TEXHOJOTHUAX, Chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoja, CHOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ATHYECKOTO TIOBEICHMUS,
CBA3AHHOI'O C MPAKTUUYECKUM IPUMEHEHUEM JOCTHKEHUW HAYKU U JESITENbHOCTBIO YYEHOTO, OCO3HAHME JMYHOIO BKJIAa/Ja B IOCTPOCHHE
YCTOHYHBOTO OYIYIIETO;

4) 3cTeTHYECKOro BOCIIMTAHMS:

ACTETHUUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY MATeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, PEIIeHUM, pacCyX ICHUM,
BOCIIPUUMYMBOCTH K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKoro BOCHUTAHUA:

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHATh MAaTEMaTHUECKHE 3HAHHUS B MHTEpEcax 37J0POBOr0 W OE30MacHOro odpasza >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHWE K CBOEMY 3JIOPOBBIO (3I0pPOBOE NMUTAHUE, COATAHCHPOBAHHBIN PEXHUM 3aHSATHH M OTHbIXa, peryispHas (Qu3udeckas aKTUBHOCTB),
(hM3UYECKOE COBEPIICHCTBOBAHKE NP 3aHATHAX CIIOPTUBHO-03I0POBUTEIIBHON JEATEIILHOCTHIO;

6) TPy10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHHE IIEHHOCTH TPYIOJIIO0MS, UHTEPEC K Pa3INYHBIM cepam MpoPecCHOHATBHON ESITEIBPHOCTH, CBI3aHHBIM C
MaTEeMaTHUKON U e€ MPHUIOKEHUSIMHU, YMEHUE COBEpIaTh OCO3ZHAHHBIN BBIOOp OyAyIei nmpodeccuu U pean30BbIBATH COOCTBEHHBIE YKU3HEHHbBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMAaTHYECKOMY OOpa30oBaHUIO M CaMOOOpA30BaHUIO HA TMPOTSHKCHHH BCEW KU3HU, TOTOBHOCTH K
AKTMBHOMY YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTUYECKOI HAIIPABJICHHOCTH;

7) 3K0JIOTHYECKOr0 BOCIIMTAHMS:



c(hOpMHUPOBAHHOCTD SKOJOTHUUECKOU KYJIbTYPhl, TOHUMAHUE BIUSHUS COIMAIbHO-YKOHOMUYECKHUX MPOIIECCOB Ha COCTOSTHUE TMPHUPOTHOU U
COLIMATILHOU Cpefbl, OCO3HAHKE TI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM, OPUEHTAIMsl HAa MPUMEHEHUE MAaTEMAaTHUSCKUX 3HAHUU IS
pelIeHus 3a/1a4 B 00JIaCTH OKpY>KarolIell cpeibl, TNIaHWPOBAaHNE MOCTYIKOB M OLEHKU UX BO3MOYKHBIX MTOCIIEJCTBUI JIJIs1 OKpY>KaroIlel Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c()OPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U OOIIECTBEHHOH MPaKTUKH,
MOHUMAaHNWE MAaTEeMAaTHUYECKOW HayKH Kak c(epbl YeIOBEUECKOM NEATEeIbHOCTH, ITAMOB €€ Pa3BUTHS M 3HAYMMOCTH JUJIS PA3BUTHS ITUBUIIU3AIINH,
OBJIAJICHHE S3BIKOM MAaTE€MaTUKU W MaTEMaTUYECKON KYyJbTypOW KaK CpPEICTBOM IMO3HAHMUS MHpA, TOTOBHOCTh OCYILECTBIISITH NMPOEKTHYIO U
I/ICC.HGI[OBaTeJH)CKYIO HCSTCIIBHOCTD I/IHI[I/IBI/IIIyaJH)HO U B rpynne.

METANPEJMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIE el CTBUS

Ba3zoBble Jioruyeckue geiicTBUs:

BBIABIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC INPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, MOHATHHA, OTHOLICHUA MEXAy MOHSATHIMH,
(¢bopMynupoBaTh ONpeeNIeHNs] MOHATUN, YCTaHABIMBATh CYIIECTBEHHBIM NMpPU3HAK KiIacCU(PUKALMU, OCHOBAHUS JJig OOOOLIEHUS U CpPaBHEHMS,
KpUTEPUHU IPOBOJUMOTIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH M NMPEOOPA30BLIBATH CYKACHHUS: YTBEPAUTEIbHBIE U OTPHUIATEIbHbIC, €UHUYHBIC, YACTHBIE U OOIIHeE,
YCIIOBHBIE;

BBISIBIIAITh MaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpeuMs B (akTax, JaHHBIX, HAOMIONEHUSIX U YTBEPKICHUSX,
IIpeaaaratb KpUTEpUU JJIs BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIOUEHHAHN 110 AHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JI0OKA3aTeNbCTBA MAaTEMaTHUECKUX YTBEP)KICHHH (IIpsIMble W OT MPOTHUBHOIO), BBICTPAMBATh apryMEHTAIMIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATh COOCTBEHHBIE CY>KIACHHUS U BHIBOJIBL;

BbIOMpATh croco0 peleHus yueOHOH 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIEHMs, BHIOUPAaTh Hanbosiee MOAXOAANIMN ¢ yU4ETOM
CaMOCTOSITENIHO BBIJICJIIEHHBIX KPUTEPUEB).

Bba3oBble Hccie10BaTEeILCKUE NEHCTBUSA:

UCTOJIb30BaTh BOIPOCHl KaK HCCIENI0BaTEIbCKUI WHCTPYMEHT IO3HAHUA, (OPMYJIUPOBATH BONPOCHI, (PUKCHUPYIOIIME HPOTUBOpPEUHE,
npobeMy, yCTaHaBIMBATh KCKOMOE U IaHHOE, (OPMHUPOBATH TUTIOTE3Y, ApTYMEHTUPOBAThH CBOIO MO3HIINIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0BaHKE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN MaTEMaTUYECKOr0 OObEKTa,
SIBJICHUSI, IPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SIBICHUSIMH, TIPOLIECCaMU;



CaMOCTOSITENIbHO (OpMYyIUpOBaTh O0O0OIIEHUS W BBIBOJBI MO pe3yjbTaTaM IPOBEAEHHOTO HAOIIOJIEHUS, HCCIEOBAaHUS, OLIEHHWBATh
JIOCTOBEPHOCTH IMOTYYCHHBIX PE3YJIbTAaTOB, BEIBOJIOB U O0OOIICHHIA,

IMPOrHO3UPOBATH BO3MOKHOC PAa3BUTUC MTPOLECCA, a TAKIKE BIABUTATH IMPECAIIOJIOKEHUA O €T0 Pa3BUTUH B HOBBIX YCJIOBUAX.

Pab6ora ¢ undopmaumeii:

BBISBIISTH Ie(OUINTHI MH(OPMAIIUH, TAHHBIX, HECOOXOJUMBIX JIJIi OTBETA HAa BOIIPOC U JIJISl PEIICHUS 3a/1a4H;

BbIOMpaTh MH(OpPMAIMIO M3 HCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATh, CUCTEMATU3HPOBATh U WHTEPIPETHPOBATH HWH(GOPMAIINIO
Pa3IUYHBIX BUJOB U (HOPM MpeICTaBICHUS;

CTPYKTYpPUPOBATh HHPOPMAITUIO, IPEJCTABIATH €€ B PA3IMYHBIX opMaXx, WILTIOCTPHPOBATH IPAPUICCKH;

OLIEHHBATh HaAEKHOCTh HH(OPMAIIUY IO CAMOCTOATENBHO CHOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbIE el CTBUSA

Oo0menne:

BOCIIPpUHUMAThL U q)OpMYJ'II/IpOBaTB CYXIACHUA B COOTBETCTBUU C YCIOBUAMHU U LCIIAMU O6HIGHI/I$I, SICHO, TOYHO, 'PaMOTHO BLIPpAKaTb CBOIO
TOUYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOAY peuleHus 3a7ja4, KOMMEHTHPOBATh MOTYYEHHBIN pe3ybTarT;

B X07ie 00CYKACHHUS 33aBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMOi TeMbl, IpoOJIeMbl, pelacMoi 3a1a4u, BEICKA3bIBaTh UI€U, HALICJICHHBIE
Ha MOUCK PCHICHUA, COITIOCTABIIATE CBOU CYXIACHUSA C CYKACHUAMU APYIrUX YUAaCTHHUKOB JAUaliora, O6HaPY)KI/IBaTB pasiIiniIue U CXOJACTBO HOSHHI/Iﬁ, B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MNpEACTaBIATh PE3YJIbTAaThl PCIICHUA 3aaa4u, SKCIICPUMCHTA, UCCICAOBAHHA, IIPOCKTA, CAMOCTOATCIIbBHO BI>I6I/IpaTB (bopMaT BBICTYIUICHUSA C
y4€TOM 3a/1au IPe3eHTALUU U OCOOCHHOCTEH ayTuTOPUH.

PeryasitTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE 1eiliCTBUSA

Camoopranusanus:

COCTAaBJIATh IUIAH, AJITOPUTM pEIIeHHs 3aJadyH, BBHIOMpATh CIOCOO pelleHus ¢ Y4ETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI PELICHHUH ¢ yu€TOM HOBOI HH(OpMAITHH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH MHTE/JIEKT:

BJIaJ€Th HaBbIKaMU MM03HaBATEILHON pe(l)J'ICKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX I[Gf/iCTBI/If/i 1 MBICIIMTCJIIBHBIX IMPOLECCOB, UX PE3YJILTATOB,
BJIQJIETh CIIOCOOaMH CaMOTIPOBEPKHU, CAMOKOHTPOJIS TIPOIlecca M pe3yabTaTa pelleHusl MaTeMaTHYeCKOi 3a/1a4;

npeaABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HHKHYTH IpPU PCUICHHUMU 3adadr, BHOCUTH KOPPCKTUBBI B ACATCIBHOCTL Ha OCHOBC HOBBIX
00CTOSITENILCTB, TaHHBIX, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;



OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa SN U YCIOBHUSIM, OOBSICHATH MPUUUHBI JOCTIKCHHS WM HEJAOCTIKEHHS PE3YIbTATOB ACSTEIbHOCTH,
HaXOJUTh OMIKUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJILHOCTD:

MOHUMATh ¥ HWCIOJb30BaTh MPEHMYIIECTBA KOMAHIHONW W WHIAMBHIYATbHOW PaOOTHI MPHU pEIICHHH YYeOHBIX 3a1ad, MPUHUMATDH IICJIb
COBMECTHOH JIeSATEIIBHOCTH, TUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOW palOTHI, paclpeAeisaTh BUABI paboT, JOTOBApUBATHCS, OOCYXKIATh MPOIECC
U pe3yabTat padoThl, 000011aTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBATh B TPYMNMOBLIX opmax paboTsl (00CyKaeHUsI, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMbI» M HHBIE), BHIIOIHATH CBOIO YaCTh pabOThI
U KOOPAHWHHUPOBATH CBOU ﬂeﬁCTBHﬂ C APYIMMH YJICHAMH KOMAH/bI, OLCHMUBATH KAa4YCCTBO CBOCTO BKJIdaJla B O6HII/Iﬁ IMPOAYKT IO KPUTCPHAM,
cOpPMYIIHPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

INPEAMETHBIE PE3YJ/IbTATbBI

K xoniy o6yuenus B 10 kijacce 00y4JaromuiAcs MOTYyIUT CISAYIONINE TPEAMETHBIC PE3YyIbTaThI 110 OT/ICIBHBIM TeMaM paboyeii IporpaMMbI
yaeOHOro Kypca «Anredpa 1 Hadyajaa MaTeMaTHIECKOTO aHATH3a:

UYmncia 1 BbIYUCIEHUSA:

CBOOOJHO OMEpPHPOBaTh MOHATHIMH: PAlMOHANIBHOE YHUCIO, OECKOHEUHas Nepuoauyeckas IpoOb, MPOIEHTHI, WPPALMOHAIBLHOE YHCIIO,
MHOXXCCTBA pallMOHAJIbHBIX U I[CP'ICTBI/ITCJIBHBIX quceil, MOAYJib IIGFICTBI/IT@JIBHOFO qucia,

MPUMEHSTh JPOOH U MPOLIEHTHI IS PEIICHUS IPUKIIAHBIX 3a7a4 U3 Pa3INYHbIX OTpaciiel 3HaHUI U pealbHOM KU3HU;

MPUMEHSITh MPUOTMKEHHBIE BHIYUCICHUS, TIPABUIIa OKPYTJICHHUS, IPUKUAKY U OLICHKY pe3yabTaTa BHIYHCICHUM;

CBOOOJHO OTEPUPOBATH MOHATHEM: CTEIICHb C LEJBIM MOKa3aTeleM, UCTIOIh30BaTh MOAXOMSIIYI0 (POPMY 3alUCH JEHCTBUTEIBHBIX YHCEI
IUISL pEIICHUs] MPAKTUUECKUX 3aa4 U TPEJCTaBICHUS JaHHbIX;

CcBOOOHO OMEpPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYpPAIbHOM CTEIEHU;

CBOOOJIHO OTIEPUPOBATH OHITUEM: CTENIEHB C PAIIMOHAIILHBIM MTOKA3aTelIeM;

CBOOOJHO OTEPUPOBATH MOHATUSAMU: JIOTApU(M YHCIIa, TeCATUYHBIE U HaTypalbHbIE JIOTapu(pMBI;

CB06OI[HO OoneprupoBaTh NOHATUAMU: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC YUCJIOBOI'0 apryMCHTA,

OTIEpUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC M apKTAaHT€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA:

CBO6OI[HO OINICPpHUPOBATH TMOHATHAMHU: TOXKIACCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCWUJIBHBIC YPABHCHHUA W YPABHCHUA-CICACTBUA,
PaBHOCHJIbHBIE HEPABEHCTBA;



IPUMEHATh pa3jIMyHble METOAbl PELICHUS DPALMOHAIBHBIX M APOOHO-PALMOHAIBHBIX YpPABHEHUH, NMPUMEHATh METOJ HHTEPBAJOB I
peleHsI HEPaBEHCTB;

CBOOOJTHO OIEPHUPOBAThH MOHATHUSMHU: MHOTOWIEH OT OJIHOW MEPEeMEHHOW, MHOTOWICH C LeNbIMH Kod(dduimenraMu, KOpHH MHOTOWICHA,
NPUMEHSTH JIeJIEHHe MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM, TeopeMy besy u teopemy Buera nns pemienus 3aaay;

CBOOOJHO ONEPHPOBATH MOHATHAMHU: CHCTEMa JIMHEHHBIX YpPaBHEHUH, MaTpHIlA, ONPEACIUTEIb MAaTPUIBl 2 X 2 U €ro reoMeTpUYECKUi
CMBICJI, MCIIOJIb30BaTh CBOICTBa ompenenutens 2 X 2 Juid BBIYUCICHHS €ro 3HAuY€HUs, NMPUMEHSATh ONPEAETUTENHN Il PEUIeHUs CHCTEMBI
JMHEWHBIX YpaBHEHHH, MOJEIUPOBATh PEAbHBIC CUTYAIIUH C TIOMOIIBIO CHCTEMbI JIMHEHHBIX ypaBHEHUH, UCCIIE0BATh MIOCTPOCHHBIE MOJIEIH C
MOMOIIIBIO0 MATPHIL U OTIPEICIUTENEH, HHTEPIIPETUPOBATH ITOJYYSHHBIN PE3yIbTaT;

WCIIOJTh30BaTh CBOMCTBA JIEUCTBHUI C KOPHSAMH JIJIsl TPeoOpa30BaHUs BhIPAKCHUH;

BBINOJIHATH IPE0Opa30BaHMsl YMCIOBBIX BBIPAKEHHM, COJIEpKAIIUX CTETIEHHU C PallMOHAIBHBIM MIOKa3aTeseM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMoB 1Jis IpeoOpa3oBaHusl Jorapu(pMUIECKUX BbIPAXKECHUN;

CBOOOJTHO OIEPHUPOBATH IMOHATUSAMHU: HpPpALMOHAJIbHBIE, MOKa3aTelbHbIe M JIOTapu(MUUYECKHE YpaBHEHHs, HAXOIUTh UX pELICHHS C
MOMOIIIBIO0 PABHOCHIIBHBIX NIEPEX0A0B MII OCYLIECTBIISS IPOBEPKY KOPHEH;

IIPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI U1l TPe0Opa30BaAHMS TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJIHO ONIEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, IPUMEHATh HEOOX0UMbIe (POPMYIIBI ISl PELICHUsS OCHOBHBIX THIIOB
TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJICIUPOBaTh pPEaJbHbIE CUTYyallUd Ha A3bIKE aireOpbl, COCTABJIATH BBIPAKEHMS, YPABHEHUS, HEPAaBEHCTBA II0 YCIOBHUIO 3aJauH,
HCCIIEI0BATh MOCTPOSHHBIE MOJIEIH C UCTIOJIb30BAaHUEM amrapaTa anreOpsl.

@OyHKIUH U IpapuKu:

CBOOOJHO OMEPUPOBATH MOHATUAMU: (QYHKIIUS, CIIOCOOBI 3a1aHNs (PYHKIIUU, B3aUMHO 00paTHbIe (PYHKIIMH, KOMITO3UIUs (pyHKIMA, rpadux
(yHKLMY, BBIOIHATH 3JIEMEHTAapHbIE TPeoOpa3oBaHus IpauKoB (PyHKITHIA;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: O0OJAcTh ONPENEICHUS U MHOXKECTBO 3HA4eHUH (QYHKUUHM, HYId QYHKLUUH, NPOMEKYTKH
3HAKOIIOCTOSIHCTBA;

CBOOOJTHO ONEPHUPOBATH MOHATUAMHU: YETHBIE W HEUETHBIE (DYHKIMH, MEPHOAMUYECKUE (PYHKIMHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
MaKCUMYMBbl U MUHUMYMBbI (DYHKIIMH, HAaMOOJIbIlIee U HAUMEHbIIEe 3HaUeHUE (DYHKLIUU HAa IPOMEKYTKE;

CBOOOJHO ONEPUPOBATh MOHATUAMM: CTENEHHass (YHKUUS C HAaTypaJibHbIM M IIEJbIM IOKa3zaTesleM, I'paQHK CTENEHHOW (DYHKIMH C
HaATYpaJIbHBIM U IEJIBIM TIOKa3aTeseM, TpauK KOpHsI N-0if cTeneHn Kak (GyHKIMKA 00paTHOM CTETIEH! C HATYpaJIbHBIM MTOKa3aTeeM;

ONEepUpOBaTh TMOHATHSAMM: JIMHEWHas, KBaJpaTH4YHas M JpOOHO-IMHEHHas (yHKIUM, BBINOJHATh SJIEMEHTApHOE HCCIEeOBaHUE U
MOCTPOCHHE UX I'PaHUKOB;



CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: MOKa3aTeNbHas U Jorapudmuueckas (QyHKLIHH, UX CBOMCTBA U I'paMKH, UCIOIb30BATh UX I'paduKu
JUISl pELLICHUs] YPaBHEHU;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpEAeNIeHHe TPUTOHOMETPUYECKUX (YHKIUN YHUCIOBOIO
apryMeHTa;

UCTIOJIB30BaTh rpaduku GyHKIMNA AJIs UCCIeTOBaHHS MPOIECCOB U 3aBUCUMOCTEH MpPU PELICHUH 3a/1a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
peanbHOM JKM3HU, BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTU MEKAY BEJIMUNHAMM;

Havajia MaTeMaTH4eCKOIo aHAJIM3a:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: apuMeTHyecKas U TeoMeTpuuecKas Iporpeccusi, OECKOHEYHO YObIBaoIllas I'e€OMETpUUYecKast
IIPOTpeCcCHs, IMHENHBIN U 3KCIIOHEHLIMAIBHBINA POCT, (JOPMYIIa CI0KHBIX MPOLIEHTOB, UMETh IPEJICTABICHUE O KOHCTAHTE;

HCII0JIb30BaTh IPOTPECCUU IS PELICHMSI PEAJIBHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO ONIEpUPOBATh MOHATHAMHU: IOCIIEOBATEIBHOCT, CIIOCOOBI 3a/laHUsl IOCJIEN0BATEIBHOCTEH, MOHOTOHHBIE M OIPaHUYEHHBIE
M0CJIe10BaTEeIbHOCTH, IOHUMATh OCHOBBI 3aPOXKICHHSI MAaTEMAaTHUYECKOr0 aHAIN3a KaKk aHaJIn3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: HETIPEPhIBHBIE (DYHKIMH, TOYKH pa3pbiBa rpaduka GyHKIMHA, acCUMITOTH Tpaduka GyHKINY;

CBOOOJHO ONEpUPOBATh MOHATHEM: (DYHKIMsI, HENPEphIBHAS HA OTPE3KE, IPUMEHSTh CBOMCTBA HENPEPBIBHBIX (DYHKUMH JUIsl pELICHUS
3az1ay;

cBOOOJHO ONEpPUPOBAThH MOHATUSAMU: TIEPBAsi U BTOpPast MPOU3BOJIHBIE (PYHKIMH, KacaTelbHas K rpa@uKy (yHKIUY;

BBIYUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BECHHS, YACTHOI'O M KOMIIO3ULIUH JIBYX (DYHKLUH, 3HaTh IPOU3BOAHbIE SJIEMEHTAPHBIX (DYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUYECKUH U (PU3UUECKUI CMBICI IPOU3BOAHOM JUIsl pellIeHHs 3a/au.

MHo:kecTBa M JIOTHKA:

CBOOOIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEPALIUU HAJl MHOXKECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar sl OMMCAHMS PEajbHBIX IPOLECCOB M SBICHUM, NMPU PEIIEHUU 3aJad U3 JAPYrux
y4eOHBIX MPEIMETOB;

CBOOOJHO ONEepUpOBaTh MOHATUAMHU: ONpEAEICHHE, TEeOpeMa, YypaBHEHHUE-CIEACTBHE, CBOWCTBO MaTeMaTHMYECKOro OOBEKTa,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K xoniy o6yuenus B 11 kiacce 00y4Jaromuidcst MOTYyYUT CIISAYIONINE MTPEAMETHBIC PE3YyIbTaThI 110 OTICIBLHBIM TeMaM pabodeii IporpaMMBI
y4eOHOro Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOrO aHaIu3a:

Ymuciia v BbIYMCTICHUSA:

CBOOOJHO OINEPUPOBATH MOHATUSAMHU: HATYpalbHOE M LEJI0E€ YHMCIO, MHOXKECTBA HAaTypalbHBIX U LEJBIX YHMCEJ, UCIOIb30BaTh NMPU3HAKU
nenumocTH nenslx uncen, HOJ u HOK HaTypanbHbIX yKMceln 4Jid pelieHus 3a1a4, IPUMEHTh alroput™ EBkinuaa;



CBOOOZHO ONEpUPOBATH IMOHSATUEM OCTAaTKa IO MOMAYNIO, 3alMUCHhIBAaTh HATypallbHbIE YHWCIA B Pa3IMYHBIX MO3HIIMOHHBIX CHCTEMax
CUUCIICHUS;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUICKCHBIX YHCEIN, TPEACTABIATH KOMIUICKCHBIE YHUCIa B
anredpandeckoi U TPUTOHOMETPUUYECKOH (popme, BEIOTHATH apu(METHIECKUE ONepaliy ¢ HUIMH U U300pakaTh Ha KOOPJIUHATHOM MIIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATUAMM: HPpPALMOHAIIbHBIE, MOKa3aTeJIbHbIe U JIOrapupMUUYECKHe HEPAaBEHCTBA, HAXOAUTh UX PEIICHUS C
MIOMOILIBIO PABHOCHJIBHBIX MIEPEXOI0B;

OCYIIECTBISITH OTOOpP KOPHEH MPH PEICHUN TPUTOHOMETPUIECKOTO YPaBHEHHS,

CBOOOJHO OINEPUPOBATh MOHSATHEM TPUTOHOMETPHUECKOE HEPAaBEHCTBO, MPUMEHSTh HEOOXOAuMBbIe (HOPMYIbI ISl PEUIeHHsS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUU M HEPABEHCTB, PAaBHOCUJIbHBIE CHCTEMbI U CUCTEMbI-CIICCTBHS,
HAaXOJUTh PEIICHUS CHCTEMbl W COBOKYITHOCTEH palMOHAIBHBIX, HWPPALMOHAIBHBIX, MOKA3aTeNbHBIX W JIOTApU(PMUUYECKUX YypaBHEHUH U
HEPaBEHCTB;

pelath paluoHaibHbIE, HppalloHaJbHbIE, IOKa3aTelbHbIE, JIOTApU(MUUYECKHE M TPUTOHOMETPUYECKHE YPaBHEHHMS M HEpPaBEHCTBA,
coJieprKalie MOAYIIU U TapaMeTphl;

MPUMEHSTH IpaUIecKre METOBI I PEIICHHUS YPaBHEHUI M HEPABEHCTB, a TAK)KE 3aJad C MapaMeTpaMu;

MOJIETUPOBATh peajbHbIE CUTYallMH Ha SI3bIKE alreOpbl, COCTABIATH BBIPAXKECHMS, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHUIO
3aJ1auu, UCCIIEI0BATh MIOCTPOCHHBIE MOJIENTU C UCIIOIB30BAHUEM allllapaTa aareOpbl, HHTEPIPETUPOBATH MTOJYUYSHHBIH pe3ysbTar.

@OyHKIUH U IpapuKu:

CTPOUTH IPaPUKU KOMIO3UIIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO MCCIEIOBAHUSI M CBOMCTB KOMIO3HUIIMH ABYX (YHKIUH;

CTPOUTH reoMeTpuyYecKre 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPIMHATHOM IIIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHITHUAMU: TPa(PUKH TPUTOHOMETPHUCCKUX (PYHKITHI;

MPUMEHSTh (DYHKIUU A1 MOACTUPOBAHUS U UCCIEAOBAHUS PEAbHBIX IPOIECCOB.

Hauyajna MaTeMaTH4eCKOro aHajmu3a:

MCIOJIb30BaTh MPOU3BOAHYIO I UCCIe0BaHUS (YHKIIMM HA MOHOTOHHOCTh M SKCTPEMYMBI;

HaXOJUTh HanOoJIbllIee U HAMMEHbIIIee 3HaUeHUs (PYHKIMHU HEIPEPHIBHON HAa OTPE3KE;

WCTIOJIF30BaTh MPOU3BOAHYIO JUISI HAXOXKJICHHUS HAWIYUYIIET0 PEUICHUs B MPHUKIATHBIX, B TOM YHCJIE CONMATBHO-YKOHOMUYECKHX, 33/1a4ax,
IUISL OIIPEIEIIEHNsI CKOPOCTH M YCKOPEHUS Mpoliecca, 3aJaHHOro (popMyInoi uin rpadukoM;

CBOOOJHO ONEpPUPOBATh MOHATHUSMU: MEPBOOOpA3Has, ONPeNeNEHHBI MHTErpaj, HaXOAUTh MEPBOOOpPA3HbIE JEeMEHTAPHBIX (DYHKIHMNA U
BBIYHUCIIATH HHTETpal o popmyine HetoTona-JlelOnuna;



HaXOJUTh IJIOUIA]IU IIOCKUX GUryp U 00BEMBI T€JI C IOMOILBIO HHTEIpaa;

MMETb MPECTABICHHE O MATEMAaTHYECKOM MOJICJIMPOBAHUY HA TIPUMEPE COCTaBIICHUS TU(PepeHINaIbHBIX YPaBHEHUH;

pemath NpUKIaAHbIE 3a/adyd, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO M (PU3UYECKOro XapakTepa, CpeACTBAMH MaTeMaTUYECKOTO
aHanaus3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPorpamMMmbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1
LETIBIM MOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTETIECHU. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazatenbHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckast GyHKITUSA. 18 1
Jlorapudmudeckue ypaBHSHUS
6 TpuronomeTprueckue BbIpaKEHUS U 99 1
YpaBHEHUs
[locnenoBaTenbHOCTH M IPOTPECCHH 10
HenpeprwiBable ¢pyHkImu. [IponsBogHas 20
9 [ToBTOpenHue, 06001IeHNE, CHCTeMAaTH3AIINS 5 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 136 10 0




11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
1 HccnenoBanue GyHKIMIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U UHTETpa 12 1
3 I'padukn TPUTOHOMETPUUECKUX (PYHKIIUH. 14 1
TpuronomeTpuueckie HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeIbHbIE U 24 1
norapupMUUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl palliOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JTOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne nu@poBbie
/i Tema Ypoka Beero KOHTpOJ‘IbHLIe HpaKanecmle 06pa30BaTeJIBHl>Ie
padoTsbI padoThbI pecypen
1 [[MHOXkecTBO, onepalui HaJi MHOKECTBAMU 1
U UX CBOMCTBA
2 Jnarpammel Ditepa-Benna 1
3 [TpumeneHnre TeopeTUKO-MHOKECTBEHHOTO 1
anmnaparta JJisl peleHus 3a1a4
Parmmonanpubie yncia. OOBIKHOBEHHBIE U
4 NECATUYHBIC IPOOH, TTPOIICHTHI, OECKOHEYHBIE 1
MePUOINYECKHUE TpooH
Parmonanpubie yncia. OOBIKHOBEHHBIE U
5 JECSITHYHBIE TPOOH, MIPOLIEHTHI, OECKOHEUHBIE 1
MePUOINYECKHUE TPOOH
5 [Tpumenenue qpoOei U MPOLICHTOB IS 1
pelieHust MpUKIaIHBIX 33124
7 [Tpumenenue apobeii ¥ TPOIEHTOB IS 1
pelieHus MPUKIAIHBIX 33/1a4
3 JewcTBuTenbHble yncia. PanimoHaasHbIe U 1
HppAaIMOHAJILHBIE YHCIIa
9 Apudmernueckue onepanum ¢ 1
JeMCTBUTEIBHBIMU YHCIIAMHU
10 Monyib 1€MCTBUTEIIBHOTO YUCIIA U €r0 1

CBOMCTBA




11

[Tpubnxk€éHHbBIE BEIYUCICHUS, TTPaBUIIa
OKpYTJICHHUS, TPUKHUJIKA U OLICHKA PE3yIbTaTa
BBIYHUCIEHUN

12

OCHOBHBIE METOBI PEIICHUS TENIBIX U
IpOOHO-pallMOHANILHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE MCTOABI PCIICHHA LCJIBIX U
IpoOHO-palIMOHATBHBIX YPABHEHUH U
HEpaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS IIETIBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPABEHCTB

15

MHOrouieHsl OT OTHOW NEPEMEHHOM.
JleneHne MHOro4JieHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema beszy

16

MHorouIeHb! C HeTbIMA KO3 (HUIIHESHTAMH.
Teopema Buera

17

Pemienue cuctem TMHEUHBIX YpaBHEHUM

18

Pemenne cucreM nMMHENHBIX ypaBHEHUI

19

Martpuna cCuCTEMBI IMHEWHBIX YPABHEHUMN.
Onpenenurenb MaTpuLpl 2X2, €ro
reOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIYMCIICHHE €0 3HAUCHUS

20

Onpenenurens MaTpUIlLl 2%X2, €To
r€OMETPUYECKUI CMBICI U CBOKCTBA;
BBIYHCIICHHE €T0 3HaYEHUs

21

IIpuMmeHeHne onpeaeInTens Iy peleHHs
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemenne npukianHbeIX 3a4a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenne npukitagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

24

KoHntpoinbHas padota: "PanronanbHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMA, CIOCOOBI 3aJaHUS (PYHKIINU.

B3anmuo oOpatnele ¢pyHkunu. Kommnosunus

byHKINN

26

I'paduk pyHkunu. JnemMeHTapHbIE
npeoOpa3oBaHus rpapukoB GyHKIUI

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHu GyHkiuu. Hynu hyHkimm.
[TpoMexyTKH 3HAK TIOCTOSTHCTBA

28

YérHble 1 HeYETHBIE (DYHKIIHH.
[lepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl © MUHUMYMBI () yHKIIHH.
HawnGonpiiee 1 HauMeHblIee 3HAYCHUE
(GyHKLIMHU HAa TPOMEXKYTKE

30

Jlunelinasi, KBagpaTHIHAs U TIPOOHO-
nuHeHHas QyHKITNT

31

3HCM€HTapHO€ HCCICOOBAHUEC U IIOCTPOCHHUE

rpauKoB 3TUX QYHKUIUH

32

BﬂeMeHTapHOC HCCJICIOBAHUC U ITOCTPOCHUC

rpauKOB ATUX PYHKITUI

33

CreneHs ¢ IICIBIM ITOKa3aTeaeM. buaom




Herotona

CreneHb ¢ 11eJIBIM TTOoKa3aTejieM. bunom

34 HeroToHa

35 CrenenHast GyHKIUS ¢ HATYPAJIbHBIM U
1ebIM TokazateneM. E€ cBoiicTBa u rpaduk

36 KonTponbhas pabora: "Crenennas ¢yHKIUS.
E€ cBoiictBa u rpaduk”

37 Apudmernueckuit KOpeHb HATYpaJIbHON
CTEIEHU U €ro CBOKMCTBA

38 ApudmeTrueckuii KOpeHb HaTypaIbHON
CTEIIEHU U ero CBOMCTBA

39 ITpeoOpa3oBaHus YHUCIOBBIX BBHIPAXKEHUH,
COJIepKalINX CTENIEHU U KOPHU

40 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAXKEHUH,
COJIEprKalNX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BHIPAXKECHUH,
COJIepKalIUX CTEIIEHNU U KOPHU
Hppaunonaneusie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl pEIICHNS HPPaLOHAIBHBIX
ypaBHEHUH
WppauronaneHbie ypaBHeHHs. OCHOBHBIE

43 METObI PEIICHHUS UPPAMOHATBHBIX
ypaBHEHUH
WppanumonanbHble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHNS HPPAaLOHAIBHBIX
ypaBHEHUH

45 PaBHOCHMIIbHBIE TTEPEXObI B PEILIEHUN

VMPPALMOHAIIBHBIX YPaBHEHUI




PaBHOCHIBEHBIE IEPEXO0abl B PCIICHUN

46 UppaLMOHATILHBIX YPAaBHEHUM

47 PaBHOCWIIBHBIE TTEPEXOBI B PELLIEHUU
MPPALMOHAIIbHBIX YPaBHEHUHN

48 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUU
UpPaLMOHATILHBIX YPABHEHUN
CaoiicTBa 1 rpaduk KOpHS N-0 CTETIEHU KaK

49 ¢GbyHKUIMU 00paTHOH CTENEHU C HaTypallbHbIM
II0Ka3aTeaeM
CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHN KaK

50 GbyHKIIMKM 00paTHOM CTEMEHU C HATYPabHBIM
[I0Ka3aTeaeM
Kontponbhas padota: "CBoiicTBa u rpadux

51 KOpHs N-0i cTteneHu. MppannoHaabHbIe
ypaBHeHUA"

59 Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTeIeM U €€
CBOMCTBA

53 Crenensb ¢ palMOHAIBHBIM ITIOKA3aTEIEM U €€
CBOMCTBA

54 CreneHs ¢ pallMOHaJIbHBIM NIOKA3aTENEM U €€
CBOMCTBA

55 [TokazaTenpHas GyHKIMA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIAU 1715
peuieHusl ypaBHEHUM

57 Hcnonws3zoBanue rpaduka GyHKIUU A5
pellIeHNs] ypaBHEHUI

58 Iloka3arenbHble ypaBHEHUS. OCHOBHBIE




MCTOABI pEIICHHUS IMOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

[TokazaTtenbHble ypaBHeHUSI. OCHOBHBIC

> METO/IbI PEIICHNUS TTOKA3aTENbHBIX YpaBHEHHH 1

50 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/Ibl peIICHNUs IOKa3aTeIbHBIX YpaBHEHHUH

61 KonTponbhas pabora: "[lokazarenpHast 1
¢bynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapugm uucna. ColicTBa jJorapugpma 1

63 Jlorapudwm uncna. CBoiicTBa Jorapupma 1

64 Jlorapudm uncna. CpoiicTBa orapupma 1

65 JlecATUYHbIE U HATypaJIbHbIE JIOTapH(PMbI 1

66 JlecATUYHBIC W HATYpAJIbHBIE JIOTaPU(PMBbI 1

67 [IpeoOpa3oBaHne BRIPAKEHH, COACPIKALIIX 1
norapumMsI

68 [IpeoOpa3oBaHue BBIPAKEHUN, COACPIKALIUX 1
Jorapu@msl

69 [IpeoOpa3oBaHne BRIPAKEHHUN, COACPIKAIIIX 1
Jorapu@msl

70 Jlorapudmuueckast GyHKIHs, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudmuaeckas Gpynkuums, e€ cBocTBa 1 1
rpadux

79 Hcnonb3oBanue rpaduka GyHKIAU 175 1
peleHus ypaBHeHUH

73 Hcnonp3oBanue rpaduka GyHKIIUN 15 1
peleHus ypaBHeHUI

74 Jlorapudmudeckue ypaBHeHusi. OCHOBHBIE 1




METO/Ibl PEHICHUS JIOTaPUPMUIECKIX
ypaBHEHUH

Jlorapudmudeckue ypaBaeHusi. OCHOBHBIE

75 METObI peIICHUs JIorapu(PMUIECKUX
YpaBHEHUH
Jlorapudmudeckue ypaBuenusi. OCHOBHBIC

76 METOBI PEHICHUS JIOTapU(PMUISCKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE IEPEXO/IbI B PELIEHUN
norapu(MUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
norapu(pMUUECKUX ypaBHEHUI

29 KontponbHas pabdota: "Jlorapupmuueckas
¢dbynkuus. Jlorapudpmudeckue ypaBHeHus "

80 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apTyMEHTa

81 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcuHyC, apKKOCHHYC B apKTaHT€HC
YHCIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpyKHOCTb,

84 oIpeJieIeHue TPUTOHOMETPHUECKUX
(GyHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OIpeJIeIeHUe TPUTOHOMETPUUYECKUX

(GyHKIMI 9UCIOBOTO apryMeHTa




86 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKUE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIBI 1

90 ITpeoGpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUIN

o1 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKEHUI

92 IIpeoGpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIpAKEHU I

03 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

95 Pemenne TpuroHOMETpUYECKUX YPABHEHUN 1

96 Pemenne TpUroHoOMeTpUUECKUX YpaBHEHUI 1

97 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

98 Pemrenne TpuroHOMETpHUECKUX ypaBHEHUN 1

99 Penienue TpUrOHOMETPHUECKUX YPaBHEHUI 1

100 Pemenune TpUroHoOMeTpUUECKUX YpaBHEHUI 1
Kontponbhas paboTa:

101 "TpuroHomeTpuyeCKre BbIPAKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUS"
ITocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS

102 nocneaoBareabHoCcTe. Meton 1
MaTeMaTU4eCKON HHAYKIMH

103 MOHOTOHHBIE U OTpaHUYEHHBIE 1

OCICA0BATCIIBHOCTH. I/ICTOPI/ISI aHalin3a




OECKOHEYHO MAJIBIX

104 ApudmeTrueckas mporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBarolas reoMeTpudeckas
nporpeccus

107 CymMa 6eckoHedHO yObIBaroIIeit
F€OMETPUUYECKON MTPOrpeCCUn

108 JIMHENHBIN U SKCIOHEHIIUAJIBHBIA POCT.
Yucno e. Dopmyiia CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ YKCIOHEHIUAJIBHBIA POCT.
Hucno e. Dopmyra CI0KHBIX TPOLEHTOB

110 Hcnonp30BaHuE NPOTPECCUU ISl PELICHUS
peasbHbIX 3a]1a4 NPUKJIaJHOrO XapakTepa

111 KonTponbhas pabora: "[locnegoBarensHocTi
u nporpeccun”

112 HenpepriBHble GyHKIIMHN U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMNOTOTHI I'pahuKoOB
byHKINN

114 CaoiicTBa (pyHKIINI HETIPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa (yHKITUI HEMIPEPHIBHBIX HA
OTpe3Ke

116 Meron MHTEpPBAJIOB ISl PELLICHUS] HEPABEHCTB

117 MeToa MHTEpBaIOB ISl pELICHNS HEPABEHCTB

118 MeToa MHTEpPBAJIOB ISl PEIICHUST HEPABEHCTB

119 IIpumeHeHne CBOMCTB HENPEPBIBHBIX

GYHKIUH 1S pereHus 3a1a4




[IpuMeHeHre CBOMCTB HEMPEPHIBHBIX

120
GyHKIMM 15 perieHus 3aaa4

121 [lepBast u BTOpas Npou3BOIHBIC PYHKIIUU

122 Onpenenenue, reOMETPUYECKHI CMBICIT
MPOU3BOTHOMN

123 Onpenenenue, GU3NYECKUN CMBICT
MIPOU3BOJTHOMN

124 VYpaBHEHHE KacaTeIbHOU K TpapuKy
byHKIIUN

15 VYpaBHEeHUE KacaTeabHON K rpaduky
byHKIIH

126 [Tpou3sBoHBIE 3JIEMEHTAPHBIX (HYHKLINH

127 [TpousBoaHBIC A7IEMEHTAPHBIX () YHKIIHMA

128 [Ipon3BogHAS CYMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (yHKIUH

129 [TpousBogHast CyMMBI, TPOU3BEICHHUS,
YaCTHOT'O U KOMITO3UIIMU (YHKLUI

130 [IponsBogHAS CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (yHKIIUH

131 Konrponsnas padora: "[IpouszBoanas”

132 [ToBTOpeHme, 0600IIEHNEe, CHCTEMATH3AITHS
3HaHui: "YpaBHeHuUs"

133 [ToBTOpenue, 0000MIeHNE, CUCTEMATH3ALIHS
3HaHuil: "OyHKIMK"

134 HroroBast koHTpobHas paboTa

135 Urorosast kouTpoiapHas pabora

136 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3aIIUS




3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne nudposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuuyeckue o6pazoBaTeIbHBIe
padoTbI padoTbI pecypesr
1 [IpumeHeHne mpou3BOJHON K UCCIIET0BAHUIO 1
(GyHKIMIT HA MOHOTOHHOCTD U DKCTPEMYMBI
2 IIpumeHeHne NpOU3BOJHOMN K UCCIIEA0BAHUIO 1
(GyHKIMIT HA MOHOTOHHOCTb U SKCTPEMYMBI
3 [IpuMeHeHre Npor3BOAHON K UCCIIEAOBAHUIO 1
(GyHKIMI Ha MOHOTOHHOCTb U 9KCTPEMYMBbI
4 IIpumeHeHne NpOU3BOJHOMN K UCCIIEA0BAHUIO 1
(G yHKIHIT HA MOHOTOHHOCTh U 9KCTPEMYMBI
5 [IpumeHeHne npou3BOAHON K UCCIIEI0BAHUIO 1
(GyHKIMIT HA MOHOTOHHOCTD U OKCTPEMYMBI
6 [IpumeHneHne nponu3BOJHON K HCCIIEL0BAHUIO 1
(G yHKIMIT HA MOHOTOHHOCTh U 9KCTPEMYMBI
Haxoxnenne Hau6osbI111€r0 1 HAUMEHBILIETO
7 3HAUEHUs! HEMPEPHIBHON (PYHKLINU HA 1
OTpE3Ke
Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
8 3HAYCHUS HEMPEPHIBHON QYHKIIUN Ha 1
OTpEe3Ke
Haxosxnenne HanOoIbIIero 1 HANMEHBIIETO
9 3HAYeHUs HEMPEPHIBHON (PYHKIMH HA 1
OTpE3Ke
10 Haxoxnenne HanOOJIBIIEr0 U HAMMEHBIIIETO 1




3HAUEHUS HEMPEPHIBHON (PYHKLIMHU Ha
OTpe3Ke

11

Haxosxnenne HanOoIbIIero 1 HANMEHBIIIETO
3HAa4YeHUs HEMPEPHIBHON (PYHKIIMH HA
OTpe3Ke

12

Haxoxnenne HaubobIIer0 1 HAUMEHBIIIETO
3HAYCHHsI HETPEPHIBHON (QYHKIIMH HA
OTpe3Ke

13

HpI/IMCHeHI/Ie HpOPI3BO)1HOI>i I HaXOXIACHU S
HanJIy4lero peucHus B IPUKIAAHBIX
3agadax

14

15

16

[Iprumenenne nporu3BOAHOM ISl HAXO0XKAECHUS
HaWJIy4YIlIEeTO PELIEHNs B IPUKJIIAIHBIX
3agavax

[IpumeneHne Mpou3BOAHON IS
OIIPEJIEIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (OpMyIoi UK
rpaduxom

[IpuMeHeHne Npou3BOAHOM MJIst
OTIpEICNICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHOTO GOPMYIION WITH
rpadukom

17

Kommozumus ¢hyHKInn

18

Komnozunus ¢pyHkimii

19

Komnozunus GpyHkimii

20

['eomeTpuueckre 0Opa3bl ypaBHEHUH Ha
KOOPAUHATHOMW IJIOCKOCTH

21

['eomerpuueckue oOpa3bl ypaBHEHUH Ha




KOOpHHHaTHOﬁ IIJIOCKOCTH

Kontpomnsnas padota: "HccnenoBanue

22 (GYHKIHA ¢ TOMOIIBIO TPOU3BOTHOMN"

93 [lepBooOpa3Has, OCHOBHOE CBOHCTBO
NepPBOOOPA3HBIX

24 [TepBooOpasHbIe I1eMEHTAPHBIX (YHKIIUMN.
[paBuia HaXOXXJIEHHUS TEPBOOOPA3HBIX

o5 IlepBooOpasHbie MeMeHTapHBIX (QYHKIUH.
[TpaBuna HaxoXxaeHUS IEpPBOOOPa3HBIX

26 Hurerpain. ['eomeTpryeckuii CMbICIT
UHTErpaia

97 Beruucnenue onpeenéHHOro HHTErpaa 1mno
dbopmyne Herorona-JIeiibamma

28 Beruncnenue onpenenéHHOro HHTerpaia 1no
dopmyne Herotona-JIeiiOHuIa

29 [TpumeHeHne uHTerpaia st HAXOXKACHUS
IUIOIIAIed TUIOCKUX PUTyp

30 [TpuMeHeHne uHTerpaia 1 HaXOXKACHUS
00BEMOB reOMETPUUECKHUX TEI

31 [Tpumeps pemenuit auddepeHnnarTbHbIX
YpaBHEHUI

32 [Ipumeps pemienuit AudpepeHnanTbHbIX
ypaBHEHUI
MareMaTHueckoe MOJICIMPOBAHUE PEaTbHBIX

33 MPOIIECCOB C MOMOIIBI0 UG hepeHIINATEHBIX
ypaBHEHUI

34 Kontponbnas padota: "[lepBooOpasnas u

uHTerpan”




Tpuronomerpuyeckue GyHKIMU, UX

35 . 1
cBOiicTBa U rpaduxu

36 Tpuronomerpuieckue QyHKIUH, UX 1
CBOWCTBA U IpauKu

37 Tpuronomerpuueckue GyHKIUU, UX 1
cBOiicTBa U rpaduxu

38 Tpuronomerpuieckue QyHKIUH, UX 1
CBOWCTBA U IpauKu

39 Tpuronomerpuueckue QyHKIUH, UX 1
CBOMCTBA U TpauKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C IOMOUIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

42 yYpaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
O1b60p KOpHEH TPUTOHOMETPUIECKHIX

43 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMeTpUYECKUX HEPABEHCTB 1

45 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenune TpuroHoMeTpuuECKNX HEPABEHCTB 1

47 Pemienne TpuroHOMeTpUYECKUX HEPABEHCTB 1

48 KonTponbhas pabora: "I'paduku 1

TPUTOHOMETPUYECKUX (PYHKIUH.




Tpuronomerpudyeckue HepaBeHCTBA"

OcHOBHBIE MCTOABI pCHICHUSA

49 MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOIBI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOIbI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOIBI PEIICHUS
norapuMUYECKIX HEPABEHCTB

54 OCHOBHBIE METOIbI PEIICHUS
JorapuPMHUUECKUX HEPABESHCTB

55 OCHOBHBIE METOIBI PEIICHUS
norapuMUYECKHX HEPABEHCTB

56 OCHOBHBIE METOIBI PEIICHUS
J0rapuPMHUUECKUX HEPABESHCTB

57 OCHOBHBIE METO/IBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METOIbI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB

50 OCHOBHBIE METOIbI PEILICHUS
UppaIMOHATLHBIX HEPABEHCTB

61 ['paduueckue METOIbI peIICHHUS
UPPAIMOHATLHBIX YPABHCHHIMA

62 I'paduueckue MeTOBI perieHus




UpPpaALMOHATIbHBIX YpaBHEHUN

63

I'paduueckne METOIBI pelIeHUs
II0Ka3aTEJIbHBIX YPAaBHEHUN

64

I'padmueckue MeTOIbI peLICHHS
IIOKa3aTeIbHbIX HEPABEHCTB

65

I'paduueckre METOBI peIIeHUS
norapuMUYECKUX YpaBHEHHIMA

66

I'padmueckue MeTOIbI peLICHHS
Jorapu(MUUECKUX HEPAaBEHCTB

67

I'paduueckne MeTOIBI perIeHUs
norapuMUYECKIX HEPABEHCTB

68

I'paduueckue MeTo b1 perieHus
MOKa3aTeIbHbBIX U JOTapu(PMUUECKUX
ypaBHEHUI

69

I'padmaeckne METOIBI peICHHS
MOKa3aTeIbHbBIX U JIOTapu(HMUIECKUX
YpaBHEHUI

70

['padmyeckue MeToAbl pereHus
MOKa3aTeIbHbBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

71

I'paduueckue MeTObI peLICHHS
NIOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

Konrtponsnas pabdota: "UppanuoHansHsie,
NOKa3aTeJbHbIEC U JoTapupMUIecKre
HepaBeHCTBA"

73

KomrmuiekcHbie uncna. Anredpanyueckast 1
TpUTOHOMETpHUYECKasi POPMBI 3a1UCH




KOMIIJICKCHOI'O YHcCJjia

KommuiekcHeie uncna. Anredpandeckast u

74 TpUTOHOMETpHUYECKasi POPMBI 3a1UCH
KOMIUIEKCHOTO YHUCIIa

75 ApudmeTrueckue oneparuu c
KOMIUIEKCHBIMU YHCTIaMHU

76 ApupmeTrueckue onepaniu ¢
KOMILJICKCHBIMHU YUCIIAMHU

77 N300paxeHre KOMIUIEKCHBIX YHCe Ha
KOOPAMHATHOMW IJTIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEI Ha
KOOPAMHATHOW INTIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMIUIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. Kopau N-0ii creneHu u3
KOMIUIEKCHOTO YHCIIa
[TprMeHeHne KOMIUIEKCHBIX YUCEI IS

81 pemeHust GU3NIECKUX U TEOMETPUICCKUX
3a1a4y

82 Konrtponsnas padora: "KommiekcHbie
yucia"

83 HarypanbHble u 1iepie yucina

84 HatypanbHble u emnble uncna

85 [IpuMeHeHHne NPU3HAKOB IETUMOCTH LEJIbIX
qucel

86 [IprMeHeHne NpU3HAKOB JIETMMOCTH 1IeJIbIX
quce

87 [IpumeHeHne npU3HAKOB 1ETUMOCTHU LEJIBIX




yucen: HOJl 1 HOK

HpI/IMeHeHI/Ie MMPU3HAKOB ACJIUMOCTHU LECJIBIX

88 yucen: HOJl u HOK

89 [IpumeHeHne Npu3HAKOB AEIUMOCTH LIEIbIX
YHCell: OCTATKU MO0 MOAYITIO

90 [IpumeHeHne NpU3HAKOB IETUMOCTH IENIBIX
YHCEeJI: OCTaTKU 110 MOAYJIIO
[IpumeHeHne Npu3HAKOB AEIUMOCTH LIEIbIX

91 yucell: aNropuT™ EBkinna ais pemeHus
3a/1a4 B LIEJIBIX YKCIaX

92 KonTponbrast padora: "Teopus 1enbix
qucen"
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMbI-
CJIEJICTBUS
CucreMa U COBOKYITHOCTb YpaBHEHHIA.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIe/ICTBUS

95 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YPaBHEHUI
OCHOBHBIE METO/IBI PEILIEHUS CUCTEM H

96 COBOKYITHOCTEH HUppaIMOHATBHBIX
ypaBHEHUI

97 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH I1I0KA3aTEIbHbIX YPaBHECHUN

98 OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTEJIbHbIX YPaBHEHMI

99 OCHOBHBIE METO/IBI PEIICHUS CUCTEM U




COBOKYIHOCTEH JorapupMuueckux
ypaBHEHUI

100

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUI

101

[IpumeHeHne cucTeM K PELICHHIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3
pa3inuyHbIX 00JIacTell HAYKH U peanbHOU
JKU3HM, HUHTEpIIPETAlUs TOIY4EHHBIX
pe3yJIbTaTOB

102

[IpumeHeHne cucTeM K pEeIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3
pa3NUYHbIX 001acTell HAyKH U peabHOM
KU3HU, MHTEPIPETaLUs OJy4YECHHBIX
pe3yJIbTaToB

103

[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3aja4 U 3a7a4 u3
pa3NuYHbIX 001acTell HAyKH U peabHOU
KU3HU, UHTEPIPETalUs OTy4YEeHHBIX
pe3yabTaToB

104

KonTponbaas padora: "CucreMsr
paIMOHATBHBIX, HPPALMOHATIBHBIX
NIOKA3aTeIbHBIX U JIOTapU(HMUICCKHX
ypaBHEHHIT"

105

PanyonanbeHbIe ypaBHEHHUS € TapaMeTpaMu

106

ParmonanbHble HEpaBEHCTBA € TapaMeTpaMu

107

P AllMOHAJIbHBIC CUCTEMBI C ITapaMCTpaMU

108

HppaumroHanbHble ypaBHEHMS], HEPABEHCTBA

S R




C mapaMeTpamu

109 HpparmonanbHble CHCTEMBI C TTapaMeTPaMH

110 [TokazarenpHBIE ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [Toka3aTenbHBIE CHCTEMBI C TTApaMETPaAMHU

112 Jlorapudmuyueckre ypaBHEHHS, HEPaBEHCTBA
C TIapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ ITapaMeTpamMu

114 TpuronomeTpuyeckue ypaBHEHHUS C
napaMeTpamMmu

115 TpuronomeTpuyecKkrue HEpaBEHCTBA C
napameTpamu

116 TpuronomeTpuyeckrue CUCTEMBI C
napameTpamMu
[TocTtpoeHue u uccnegoBaHue

117 MaTEeMaTHYECKHUX MOJIEEeH pearbHbIX
CUTYallUi C MOMOIIbIO YPaBHEHUH C
napaMmeTpamu
[TocTpoeHue u uccnegoBaHue

118 MaTEeMaTHYECKHUX MOJIENEeH peabHbIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHIA C
napaMmeTpamu
ITocTtpoeHue u nccnegoBaHue

119 MaTEMaTHYECKHUX MOJIEIICH pealbHbIX
CUTYaIUH C IOMOIIBIO0 CUCTEM YPaBHEHHI ¢
napameTpamMu

120 KonTponsnast pabora: "3anauu c

napamerpamu”




[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3ALIHS

121 e n
3HaHM: "YpaBHEHUS
122 [ToBTopenue, 0600IICHNE, CUCTEMATU3ALIUS
3HaHui: "YpaBHenus"
[ToBTOpenue, 060061IeHNE, CCTeMaTU3alus
123 ’ ’
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHUN"
124 [ToBTopenue, 0600IIeHNE, CUCTEMATU3ALIUS
3HaHui: "HepaBencrsa"
[ToBTOpenue, 00001IeHNE, CCTEMaTU3aLUs
125 ’ ’
3Hanuii: "HepaBenctna"
126 [ToBTopenue, 0600IICHNE, CHCTEMATH3ALIUS
3HaHuii: "HepaBencrtsa"
[ToBTOpenue, 00001IeHNE, CCTEMaTU3aLUs
127 ’ ’
3Hanuii: "[IponsBognas u e€ npumeneHue"
128 [loBTOpenue, 06061IeHNE, CICTEMaTU3aLUs
3HaHui: "[IponsBonHas u e€ npuMeHeHue"
[ToBTOpenue, 00001IeHNE, CICTEeMAaTU3alIUs
129 ’ ’
3HaHui: "[IponsBoaHas u €€ npumeHeHue"
130 [ToBTOpenue, 06001IEHNE, CICTEMAaTU3aLUs
3HaHMi: "MIHTErpan u ero npumeHeHue"
131 [ToBTOpenue, 006061IeHNE, CCTEMAaTH3aUs
3HaHui: "OyHKIMU"
132 [loBTOpenue, 060061IeHNE, CICTEMaTU3alus
3HaHui: "Oyukimun"
133 [ToBTOpenue, 06001IeHNE, CHCTeMaTU3alus
3HaHuil: "OyHkuun"
134 Hrorosas xoHTpoabHas paboTta
135 Hrorosast koHTpoONIbHAsI paboTa
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[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3ALIHS
3HAHHI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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